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168—171 
single-electron excita- 
tions 125—154 
uses of 58—59 
DIET cross-sections 
versus adparticle concen- 
tration 112—117 
dependence on substrate 
temperature 118—121 
yield for ions and neutrals 
100—112 
DIET cross-sections and yield 
binding energy of adsorption 
systems 101—102 
dependence on substrate 
temperature 118—121 
neutrals 120—121 
O* ESD for O-saturated 
surfaces 118-119, 120 
desorption threshold 
differences 101—102 
of ions 100—102 
localization of primary 
electron excitation 
119-120 
of neutrals 100, 102, 
111—112 
DIET cross-sections vs. adpar- 
ticle concentration 
concentration dependencies 
ESD cross-sections 
115—116 
ESD neutrals 11, 116, 117 
ESD ion current increase 
112—113 
ESD of negative ions 
116—117 
o+ ESD i*/Mo(100), W(100) 
112—113 
DIET study preparation 
AES of surface cleaners 97 
surface decontamination 
96—97 
ultrahigh vacuum installa- 
tions 95-96 
Dihexadecyldimethylammonium 
acetate (DHDAA) /mica 
259-261 
interaction forces 259-261 
Dioctadecyldimethylammonium 
bromide (DDOABr) /mica 
interactions 
divalent MgSO, 240-241 
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(Dioctadecyldimethylammonium) 
trivalent electrolyte solu- 
tions 239-240 
Dodecylammonium (DA) 
chloride/mica 
interactions 238, 
258-259, 260 


Electrolyte effect on 
hydrophobic interaction, 
surfactant/surface 237-242 

Electron energy spectrum 
solid surface 59-61 

Electron excitation 


collective 62-63 
electron-stimulated 61—63 
energy dependence in 61-62 


many 154—168. See also 
Many-electron excitations 
photon-stimulated 63 
recombination of holes and 
electrons 64—66 
single 135~—154. See also 
Single-electron excita- 
tions 
Electron photoinjection probe 
charge analysis 359-364 
cross-over voltage in 363 
examples: photoinjection 
curves 359-360, 361 
I-V curve distortion 364 
I-V measurements of 363—364 
negative fixed charge in 
insulator 359, 360 
problems with resolution 
362—3 63 
Electron relaxation 
nonequilibrium carrier 
63—64 
Electron transfer 
at aqueous/organic interface 
31-34 
Electron-hole plasma genera- 
tion 340-345 
injection current control 
342—343 
irradiation technique 
340-341 
monopolarity of injection 
343—344 
vacuum ultraviolet 
341-342 
Electronic desorption. See 
DIET; Electron-stimulated 
desorption (ESD) 
Electron-stimulated desorption 
(ESD) 
of negative ions 80 


(Electron-stimulated, cont.) 
neutral particle detection 
in 85—95. See also 
Neutral particle 
detection in ESD 
study of positive ions 


76-81 
cylindrical magnetic 
spectrometer 79-80, 81 
cylindrical mirror 
analyzer 79, 80 
retarding field analyzer 
76—78 


TOF mass spectrometers 
Electron-stimulated desorption 
(ESD) cross-sections 
secondary electron contri- 
bution in 106—108, 112 
thresholds 
for ions 110-111 
for negative ions 105, 
106, 107 
for positive ions and 
neutrals 78, 79, 
103—104 
Electron-stimulated desorption 
ion angular distribution 
(ESDIAD) 129-134 


anistrophy in 133—134 
detection of 81-84 
techniques 81—82 


factors affecting 
information from 
particle bond orientation 
on surface 128—131 
particle vibrations on 
surface 131—132 
negative ions 133—134 
neutrals 133 
patterns 130, 131, 132 
and PSDIAD 130—131 
setup and operation 82-83 
setup with displaceable 
electron multiplier 83—84 
Energy distributions of ESD 


129—130 


particles 122—129 

ESD of alkali metal ions 
123—124 

of molecules 128—129 


of negative ions 126 

of neutrals, alkali metal 
atoms 126—128 

of positive ions 
incident electron energy 


dependence 124—125 
surface adsorbate coverage 
125—126 
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(Energy distributions, cont.) 

surface temperature 
dependence 125 

ESD. See Electron-stimulated 

desorption (ESD) 

ESDIAD. See Electron- 
stimulated desorption ion 
angular distribution 
(ESDIAD) 


FECO. See Fringes of equal 
chromatic order (FECO) 
interferometry 

Fluoropolymer metallization 
274-295 

deposition mechanisms 
283-284 
dielectric properties of 
insulators 275-278 
energetics of 282-283 
depositing metal-polymer 
reaction 283 
metal condensation 
energies 282 
metal sputtering 282-283 
polymer bond energies 283 
fluoropolymers 278-279 
microelectronics 274-275 
modified surfaces 292-293 
plasma techniques 284-285 
surface analytical tech- 
niques 285-290 
HREELS 287, 291 
nuclear scattering 288 
PHAS-PAS/FTIR 287, 291 
SIMS 288—289 
XPS 285-286, 291, 292, 
293 
surface modifications 294 
for chemical 284-285 
surface thermodynamics 
279-281, 289-290, 292 
theoretical support 294 
unmodified surfaces 290-292 

Fringes of equal chromatic 
order (FECO) interfero- 
metry 

estimation of local radius 
of curvature 228-229, 230 

surface deformations and 
222, 224 

in surface force separation 
measurement 219-220 


Glass surface (modified) 
hydrophobic surfactant 
interactions 246—250 


(Glass surface, cont.) 


surfactant interactions 
FSCl,-treated 246-247, 
249 
monochlorosilane-treated 
250 
results 249, 250 
Silinated 246 


Hydrophobic interactions, sur- 


factant monolayer/solid 
surface 

cavitation mechanisms 
252-254 

electrolyte effect on 
237-242 

electrostatic model 251—252 

fluorocarbon monolayers 


236, 237 

glass surface, modified 
246-250 

hydrocarbon surfaces 
235-237 


hydrophobic-hydrophilic 
surface 250-251 

LB monolayer on mica 
235-236 

microviscosity measurements 
242-246 

structural model 251 

theoretical models 251-254 


Incident radiation intensity 


DIET dependence on 98—100 


Injection current charge 


monitoring 349-352 
charge spatial location 351 
external field current 349 
field at interface 349-350 
limitation of 351-352 


Injection spectroscopy 


301-388. See also Charge 
carrier trapping 
carrier injection mechanisms 
329-348 
electron-hole plasma 
generation 340-345 
monopolar photoinjection 
337—340 
SI interfacial carrier 
329-331 
thermal and field- 
stimulated 332—337 
tunnel and impact ioni- 
zation 3454-348 
carrier trapping in 
injection-limited 
current mode 308—329 
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(Injection spectroscopy...) 
charge trapping kinetics 
and 328-329 
determination of trapping 
centers parameters 
328—329 
detrapping effects 
316-324 
first-order kinetics 
311-315 
recombination effects 
324—326 
space charge limited and 
injection limited 
currents 308-311 
charge monitoring techniques 
348-370 
electron injection probe 
359-364 
injection current 349-352 
SI field-effect 353—359 
trap depopulation spectro- 
scopy 364-370 
transition to space-charge 
limited current 385—387 
trapping coupling effects 
371-385 
Coulomb screening of traps 
379-385 
near injecting interface 
376—379 
strong carrier 371—376 
Interferometric surface force 
apparatus 
forces in cationic micellar 
solutions 254-259, 260 
hydrophobic surface inter- 
actions 235-254 
fluorocarbon monolayer 
237 
glass surface 2446-250 
hydrocarbon surface 
236-237 
hydrophobic-hydrophilic 
surfaces 250-251 
mica/cationic surfactant 
interactions 232—235 
Ion transfer processes 
at aqueous/organic interface 
electron transfer 31—34 
facilitation by ionophores 
or surfactants 28-31 
half-wave potentials of ions 
23-24, 26-27 
relationship with ion 
characteristics 24~—28 
voltammogram for 23—24 
at immiscible electrolyte 
solutions interface 20-23 


(Ion transfer processes...) 
through a membrane 
bilayer lipid 37—39 
reaction influence at W2/M 
interface on W1/M inter- 
face 36—37 
relation between membrane 
and aqueous/membrane 
interfaces 34—36 
voltammogram for 34—39 
at W/NB interface 
polarograms for 50, 51 
Ionophores in ion transfer 
facilitation 28-31 
Ions 
angular field of distribu- 
tion. See also 
Electron-stimulated 
desorption ion angular 
distribution (ESDIAD) 
in ESD 81-84 
dependence on incident 
energy 163 
DIET dependence on incident 
radiation intensity 97—98 
ESD cross-section and yields 
100—102 
ESD of 76-81 
PSD cross-section and yield 
103, 105, 110—111 
Isotope effect(s) 
ESD of ions and neutrals 
121—122, 139 
ESD of positive ions 
161—162 


Lipid membrane(s) 
bilayer 
ion transfer voltammogram 
37—39 
oscillations at 
multilayer 
oscillations at 16—20 
Liquid membranes 
oscillating systems 
anionic surfactants 9-10 
cationic surfactants 6, 
8—9 
without surfactants 
oscillations at 7 
Local surface field relaxation 


16—20 


10—11 


(LSFR) 

atom energy distribution 
165 

desorption of neutrals in 
165—167 


ESD with reverse motion 163 
ion yield dependencies on 
incident energy 163 











(Local surface field...) 
isotope effects for positive 
ESD ions 161—162 
PSD electron interactions 
164 
vs. MGR model 160—161 


Many-electron excitations 
auger-stimulated desorption 
155—158 
lattice recoil 167—171 
local surface field 
relaxation 158—167. See also 
Local surface field 
relaxation (LSFR) 
Membrane current or potential 
oscillations 
membrane current under 


applied membrane potential 


43, 48 
membrane potential under 
applied membrane current 
40-42 
relation with voltametric 
maxima 50—51 
Membrane filter oscillations 
additives and 15—16 
in DOPH-doped 
between aqueous KCl and 
NaCl solutions 14—15 
between two aqueous KCl 
solutions 12—14 
in lipid-doped 11-20 
at lipid-impregnated single 
pore 16 
Membrane oscillations 
at aqueous/organic inter- 
faces or liquid 
membrane systems 6—11, 


19 

anionic surfactants and 
9—10 

cationic surfactants and 
6, 8-9 


summary 7 
surfactant absence 10—11 
at artificial membranes 
5—20 
at bilayer or multilayer 
lipid membranes 16—19, 20 
at lipid-doped filters 
11—20 
DOPH between aqueous KCl 
solutions 12—14 
DOPH between KCl and NaCL 
solutions 14—15 
in presence of additives 
15—16 
at single pore, 16, 17 
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Membrane potential or current 
39-51 
oscillations 
electrolytic cells for 
observation 3940 
voltametric elucidation 
39-51 
under applied membrane 
current 4042 47 
electrocapillarity curve 
at W/NB interface 45—47 
ion transfer through M, 
W1/M, W2/M 43—45 
Membrane(s). See also named 
Membrane 
artificial 5-20 
lipid 16-20, 37-39 
liquid 6, 8-11 
Menzel-Gomer-Redhead (MGR) 
model, single-electron 
excitations 
adsorbate-substrate inter- 
action 145 
desorption threshold 137 
electron capture 137 
ESDIAD 
image potential effect 
141—142, 143, 144 
ion neutralization 
142—144 
ion desorption probability 
137—138 
ion energy distributions 
146 
ion neutralization at 
surface 145 
modification of. See 
Antoniewicz model of 
single-electron exci- 
tations 
neutral particle desorption 
138—139 
potential energy of metal- 
adsorbate system 135—137 
quantum-mechanical studies 
of 144—147 
adiabatic approximation 
144—145 
temperature dependence of 
ESD ion yield 140—141 
WKB approximation 145 
Metallization, fluoropolymer 
274-295. See also 
Fluoropolymer metalli- 
ization 
MGR. See Menzel-Gomer-Redhead 
(MGR) model 


Mica surface forces, 261 
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Mica surfaces in surfactant 
solutions 261-267 
261- 
in AOT water oil micro- 
emulsion 
forces between 261-266 
in CTAB solution 267 
MIS (metal-insulator- 
semiconductor) 
Multilayer lipid membranes 
oscillations at 16—20 


Negative ion desorption 

mechanisms 168—171 

angular distribution 
170—171 


bipolar dissociation 168, 


169 

core level excitation 
169—170 

dissociative attachment 

substrate image potential 
169 


Neutral particle detection in 


ESD 85—95 
cross-section for 92—94 
exclusion of thermal 


desorption effect 94~-95 


with laser-assisted ioni- 
zation 89~90 
with laser-induced 
fluorescence 90—92 
mass spectrometer ion 
sources in 
beam ionization 87 
impact ionization 86 
radiation of excited 
neutrals 92, 93 


radical reaction exclusion 


86 
with surface ionization- 
based detector 87—88 


thermodesorption problem in 


85—86 
with TOF technique 88&—89 
vs. gas residual 86 


Neutralization of electron in 


trapped hole profiling 
applications of 370 
partial 368-370 
tunnel 368, 369 
Neutrals 
DIET and incident 
radiation intensity 
dependence 99—100 


ESD cross-section and yield 


100, 102, 111—112 


PSD cross-section and yield 


103 
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Ocylammonium chloride (OA)/- 
mica interaction 258-259 


Particles 
surface 
adsorption states 173-176 
vibrations 178-179 
Photoinjection of charge 
carriers 337—340 
advantages of 339-340 
limitation of 339 
semiconductor into insulator 
337—338 
Photo-stimulated desorption 
(PSD) 
angular distribution of ions 
84—85 
detection, ellipsoidal 
mirror analyzer 84—85 
of ions 81 
photoelectron role in 
108—109, 112 
secondary desorption thres- 
holds and ion yield 
110—111 
Photo-stimulated desorption 
(PSD) cross-section and 
yield of ions 103, 105, 
110—111 
of ions and neutrals 103 
threshold for ions 105 
Photo-stimulated ion angular 
desorption (PSDIAD) - 
ESDAID and 130—131 
patterns 132—133 
Piezo electric devices 
force sensor 214 
surface force measurements 
212-213, 214 
tube 212-214, 217, 218 
Potential barrier 
contact fields with 
different work functions 
73-75 
at metal surface 70-71 
at SI surface 71-72 
PSD. See Photo-stimulated 
desorption (PSD) 
PSDIAD. See Photo-stimulated 
desorption ion angular 
distribution (PSDIAD) 


Recombination of holes and 
electrons 64-65 


SC. See Semiconductor 
Semiconductor Industry 
Association (SIA) 275 











(Strong coupling...) 
voltage staircase technique 
375-376 
Surface deformations 222, 
224-228 
curvature effect on 225 
displacement under 
compression 224-225, 227, 
228 
effect on bimorph surface 
force measurement 222, 
224-228 
interaction forces in 
224-228 
interaction with strong 
attractive minima 228 
repulsive interactions 224, 
226-227 
Surface electronic states 
chemisorption of particles 
60—61 
Shockley 59-60 
Tam 59 


Surface force apparatus (SFA). 


See also Bimorph surface 
force apparatus 
components 211 
dynamic technique 213-214 
interferometric FECO 
212-213 
in surface separation 
determination 212 
Surface force(s) 
double layer interactions 
208—210, 211 
hydration 210, 211 
hydrophobic 210, 211 
measurement techniques 
210-231 
bimorph surface force 
apparatus in 214-231 
surface apparatus in 
211-214 
protrusion 210, 211 
solvation 210, 211 
surfactant monolayers on 
solid surfaces 232-254. 
See also Surfactant mono- 
layers/solid surfaces 
in surfactant systems 
207—268 
types of 208-211 
van der Waals interactions 
208, 211 
Surface processes 
DIET techniques in 171—187 
adparticle bond orienta- 
tion and admolecule 
structure 179-187 


SUBJECT INDEX 


(Surface processes...) 
adparticle localization 
176—178 


adsorbate dissolution 
kinetics 172—173 
adsorbed particles state 
173—176 
kinetics of adsorption- 
desorption 171—172 
particle vibrations 
178—179 
Surfactant monolayers/solid 
surfaces 
air-vapor interactions 
232—235 
concentrated surfactant 
solutions 261—266 
dilute cationic surfactant 
solutions 254-261 
hydrophobic interactions 
235-254 
mica surfaces in AOT water 
in oil microemulsion 
261-266 
surface preparation 
techniques 232 
Surfactant systems, surface 
forces in 207—268 
Surfactants 
in oscillating systems at 
aqueous/organic inter- 
faces 
absence of 10—11 
anionic 9-10 
cationic 6, 89 
Surfactants in ion transfer 
facilitation 28-31 


Teflon. See Fluoropolymer 
metallization 
Temperature of substrate, DIET 
cross-sections and 
118—121. See also DIET 
cross-sections, dependence 
on substrate temperature 
Thin insulators 
charge carriers 304-305 
charge trapping 305-306 
trapping properties of 306 
Thin layer defects 
characterization 305 
factors affecting 303 
study techniques 303—304, 
305 
TOF (time-of-flight) 
Trap depopulation spectroscopy 
363—370 
application conditions of 
367—3 68 





SUBJECT INDEX 


(Trap depopulation...) 
charge neutralization in 
368—370 
negative and positive biases 
365—366 
neutralization of opposite 
sign 364—365 
Tunnel injection 345-348 
advantages of 346 
impact ionization and 
347—348 
problems with 346—347 
Tunneling injection probe 360 


Voltameters 
for ion transfer 

through bilayer lipid 
membrane 37—39 

through M and interfaces 
of W1/M and W2/M 43—45 

at two aqueous/membrane 

interfaces 34—36 
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